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preserved viability of freshly harvested cells and enhanced in vitro
regeneration of tissue engineered cartilage and myocardium in the
context of a modular, scalable, customizable system.
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In search for an autologous vascularised skin construct, we treated
full thickness wounds (FTWs) with a mixture of basal cell kera-
tinocytes (KCs) and endothelial progenitor cells (EPCs) embedded
in platelet rich plasma (PRP). This autologous gel functions as a
guiding scaffold and a source of growth stimulating factors.
We cultivated autologous basal KCs in low serum conditions
and expanded autologous EPCs from the internal jugular vein.
FTWs (n¼ 55) were created on the back of in total 4 pigs, covered
with transparent ﬂexible wound chambers and randomly assigned
to: 1. Saline; 2. PRP; 3. PRPþKCs; 4. PRPþEPCs; 5. PRPþ
KCsþEPCs. All wounds were biopsied (day 8) to measure neo-
vascularisation (lectin BS-I, aSMA and MT1-MMP), matrix de-
position (ﬁbronectin and collagen I/III) and reepithelialisation.
Wound ﬂuids, aspirated daily, were analysed for protein expression.
All EPC treated wounds showed 6–8 times more vascular
structures compared to saline (p< 0.001). Addition of PRP to EPCs
further improved neo-vascularisation, conﬁrmed by higher lectin,
aSMA and MT1-MMP. All PRP treated groups showed higher
collagen I/III deposition (p< 0.05) and a higher ﬁbronectin content
(p<0.001). PRP treated wounds exhibited higher concentrations
of pro-angiogenic growth factors in wound ﬂuid samples. Appli-
cation of PRPþKCs resulted in highest reepithelialisation rates
compared to saline (p< 0.001).
In this porcine FTW model, PRP acts as a supportive biomatrix,
creating a more developed vascular network, improving extracel-
lular matrix organisation and leading to accelerated reepitheliali-
sation. Addition of EPCs further enhanced the pro-angiogenic
properties of this matrix.
We currently use this template in our ‘MilleFeuille’ autologous
tissue engineering protocols to create laminated vascularised tissue
layers.
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The ways proteins compete for the surface of biomaterials and
change conformation are believed to be important for the host re-
sponse to implants. It is possible to elucidate information on
packing and any induced conformational change by making use of
different ﬂuorescence techniques on ﬂuorescently labelled proteins.
Employing probe-probe resonance energy transfer (RET) allows
inter and intra protein interactions to be distinguished. Homo res-
onance energy transfer (hRET) avoids many problems with having
two different probes and means that labelling and subsequent pu-
riﬁcation can be done in one step.
In this study we made use of both steady state and time-resolved
ﬂuorescence techniques and imaging to study FITC (ﬂuorescein
isothiocyanate) tagged BSA (bovine serum albumin) adsorption to
various (ﬂuorescent) polymeric biomaterials (poly-caprolactone,
starch polycaprolactone and starch ethylenevinylalcohol) using ti-
tania coated glass as a control. With the combination of both steady
state anisotropy and lifetime methods applied on different dilutions
(labelled:unlabelled and label:protein) of FITC-BSA differences in
packing on the surfaces was determined. The anisotropy data in-
dicated inter protein hRET, more clearly on the control. Dilution of
over-labelled proteins in unlabelled seems to be easiest way to
make sure the signal is from intraprotein interactions, but polymer
autoﬂuorescence requires addressing.
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Cell-based cartilage resurfacing requires the ex-vivo expansion of
autologous articular chondrocytes (ACI) and the maintenance of
cell differentiation potentials. Culture conditions have been de-
vised to minimise cellular phenotypic changes, but their clinical
applications have to cope with outcomes-undermining aspects: a)
cell-source biopsies display different physio-pathological condi-
tions; b) deﬁned growth media composition may not be optimal to
establish cartilage repair. We hypothesized that non-frank os-
teoarthitic (OA) chondrocytes could affect ACI outcomes. To this
purpose human cartilage specimens were prepared from 65–75
year-old donors. Normal and early grade I-OA samples were ex-
amined histologically and used to derive primary cell cultures. OA
chondrocytes showed immunopositivity to MMP-3, negativity to
type II collagen and reduced matrix components in micromass
cultures. We showed that Sox9, a cartilage-speciﬁc transactivator,
is prevented from binding its responsive elements on the promoter
of the Cartilage Oligomeric Matrix Protein (COMP) gene, coding
for an extracellular protein. Clearly, a reduced Sox9 availability
minimizes the cell chondrogenic potential. To improve it, OA
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